In this paper, we obtained a new condition for a multi-valued mapping in a b-metric space, which guarantees the existence of its fixed point. MSC: 47H10; 54H25; 54E50
Introduction
Let (X, d) be a metric space, and let CB(X) be a collection of all non-empty closed and bounded subsets of X. For a multi-valued mapping T : X →  X , a point x ∈ X is called a fixed point of T if x ∈ Tx. We denote the set of fixed points of T by Fix(T). Banach's fixed point theorem is extended to the following result of Nadler [] from the single-valued mappings to the multi-valued contractive mappings.
Theorem . [] Let (X, d) be a complete metric space, and let T : X → CB(X) be a setvalued α-contraction, that is, a mapping, for which there exists a constant α ∈ (, ) such that H(Tx, Ty) ≤ αd(x, y), ∀x, y ∈ X. Then T has at least one fixed point.
The following remarkable generalization of the classical Banach contraction theorem due to Suzuki [] , states the following.
Theorem . [] For a metric space (X, d), define a nonincreasing function θ from [, ) onto (/, ] by
The following are equivalent: Definition . [] Let X be a set, and let s ≥  be a given real number. A function d : X × X → R + is said to be a b-metric if and only if for all x, y, z ∈ X, the following conditions are satisfied:
We remark that a metric space is evidently a b-metric space. However, Czerwik (see [, ] ) has shown that a b-metric on X need not be a metric on X.
We cite the following lemmas from Czerwik 
) be a complete metric space, and let F, G : X → CB(X) be two multi-valued mappings. Suppose that there exist α ∈ (, ) and g ∈ R such that
The aim of this paper is to apply the concept of this function g to b-metric spaces. Let s ≥  be fixed, and let R s be the set of all continuous functions g :
satisfying the conditions (ii), (iii) and
Following the proofs in [] and [] with minor modification, we get the following results, respectively.
Lemma . If g ∈ R s and u, v
Proof Without loss of generality, we can suppose that u ≤ g (v, v, u, s 
Lemma . Let (X, d) be a b-complete metric space, and let F, G : X → CB(X) be two multi-valued mappings. Suppose that there exist α ∈ (, ∞) and g ∈ R s such that
for all x, y ∈ X. Then Fix(F) = Fix(G).
Main results

Theorem . Let (X, d) be a b-complete metric space, and let F, G : X → CB(X) be two multi-valued mappings. Suppose that there exist α ∈ (, ) and g ∈ R s such that sα(h s + ) ≤  and αd(x, Fx) ≤ d(x, y) or αd(y, Gy) ≤ d(x, y) implies that H(Fx, Gy) ≤ g d(x, y), d(x, Fx), d(y, Gy), d(x, Gy), d(y, Fx)
for all x, y ∈ X. Then Fix(F) = Fix(G) and Fix(F) is non-empty.
Proof The main idea of the proof follows from Theorem .. By Lemma ., Fix(F) = Fix(G). Let r ∈ (h s ,  s
) and x  ∈ X. If x  is not a fixed point,
Similarly, there exists
By continuing this process, we obtain a sequence {x n } in X such that
We prove next that the sequence {x n } is Cauchy,
Notice that
So {x n } is Cauchy, and x n → x for some x ∈ X. Now, we claim that for each n ≥ ,
Thus, we get sα(h s + ) > , which is a contradiction. By using the assumption, for each n ≥ , either
Therefore, one of the following cases holds.
(a) There exists an infinite subset I ⊆ N such that
for all n ∈ J. In case (a), we obtain
In case (b), we obtain Ty) for all x, y ∈ X. Then T has a fixed point.
. Since h s = r < Let x, y ∈ X. Without loss of generality, take x ≤ y.
